A comprehensive method has been proposed f o r t h e determination of t h e RCS of general paraboloid of revolution utilizing t h e Geodesic Constant Method (CCM) developed by t h e authors. The analytical expressions have been obtained for a l l t h e surface ray parameters required in t h e bistatic RCS computation in oneparameter form. The inclusion of t h e diffraction due t o higher-order geodesics in t h e analysis increases t h e accuracy of t h e theoretical RCS predictions.
Introduction
The radar cross section (RCS) is a n important p a r a m e t e r for consideration in t h e design of aerospace bodies. The monostatic and bistatic RCS essentially depend on t h e shapes of t h e aerospace vehicles which a r e o f t e n q u i t e complex. However, these structures a r e essentially hybrids of simple canonical shapes such a s t h e quadrics like t h e cone, cylinder, sphere and ellipsoid etc.
The theoretical study of t h e bistatic RCS in t h e high frequency domain has been an a c t i v e a r e a of research d u e t o i t s potential applications. While t h e simpler quadrics like t h e right circular cylinder [I] and c o n e [2] have been extensively studied, no theoretical study h a s been c a r r i e d out f o r t h e RCS of a general paraboloid of revolution (GPOR). aerospace structures point of view and o f t e n constitutes t h e leading sections s u c h a s r a d o m e s in a i r c r a f t , n o s e c o n e in s a t e l l i t e l a u n c h v e h i c l e s a n d missiles.
A GPOR is a n important surface f r o m
In this paper, we present a method t o t r e a t t h e problem of RCS of a general paraboloid of revolution based on t h e Geodesic C o n s t a n t Method (GCM) in conjunction with t h e UTD.
Bistatic Radar Cross Section of GPOR
A general paraboloid of revolution (GPOR) is described (Fig. 1) by a set of parametric equation [31 
in which "a" is a shaping p a r a m e t e r which controls t h e sharpness of t h e GPOR.
In contrast t o t h e cone, a GPOR does n o t exhibit t h e tip singularity, SO t h a t a tip-diffraction t r e a t m e n t is not required for t h e RCS solution. However, just like a finite cone, a GPOR frustum also has a circular rim from which edge-CH2864-2/89/WoC1.0219 $1.00 @lSSS IEEE diffraction would t a k e place. Marhefka e t a1 [ 2 ] have developed a method for predicting t h e edge-diffracted field components which may be readily applied t o this c a s e as well. Consequently, f r o m t h e high-frequency scattering point of view, in this paper we c o n c e n t r a t e on t h e surface-diffracted component of t h e EM field.
The UTD developed by Pathak et a1 [ 4 ] predicts t h e surface diffracted field o n a n a r b i t r a r y c o n v e x s u r f a c e , in t e r m s of i t s s u r f a c e r a y g e o m e t r i c parameters. Since, a GPOR frustum retains i t s overall convexity, t h e UTD c a n be readily applied t o calculate t h e s u r f a c e diffraction from" a GPOR, once a l l t h e surface ray geometric a r e known. The ray geometric parameters for a GPOR a r e presented h e r e in an explicit form.
In t h e high frequency limit, t h e bistatic RCS scenario c a n b e described (Fig. I ) 
that these paths be'extremal. Hence, while the ray propagation in f r e e space is along straight lines, t h e s u r f a c e propagation on t h e GPOR is along t h e geodesics.
I t may be observed t h a t t h e feasible surface ray paths could be both in anti-clockwise (right geodesics) and clockwise (left geodesics) directions. I t has been shown by t h e authors t h a t in certain situations t h e contribution of t h e higher-order geodesics (i.e., geodesics with multiple encirclements round t h e GPOR) could be comparable t o those by t h e primary geodesics [51. Hence a complete analysis must incorporate t h e higher-order geodesics a s well which could be deleted only if their contribution t o t h e t o t a l surface ray field has been found t o b e negligible.
The analysis presented here is for t h e m-th order right geodesic denoted by Using t h e geodesic coordinate system, t h e equation of t h e t h e subscript "rm". m-th order right geodesic is given as 
-_
The First Geodesic Constant h is obtained in t e r m s of t h e launching and shedding points (e.g. 5 , and P l f % y a simple univariate search. I t is possible t o express all t h e s u r f a c e r a y g e o m e t r i c parameters required for t h e EM field computation by t h e UTD analysis, in t e r m s of t h e First Geodesic Constant hr alone, leading t o t h e n a m e of this method as t h e Geodesic Constant Method (GCMY W e prespnt some of t h e key p a r a m e t e r s without derivation. The surface normal vector N is expressed as Once these ray geometric parameters are available, the RCS of the general paraboloid of revolution can be readily determined.
The arc length and the generalized Fock parameter
In conclusion, a theoretically comprehensive method for the bistatic radar cross section calculation of a general paraboloid of revolution (GPOR) frustum has been presented i n this paper along with the-closed-form solutions for the surface geometric parameters needed i n these calculations. The bistatic RCS of GPOR may also contain the specular reflection contributions.
